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Water Utilization in the Anchorage 
Area, Alaska 1958-59 


By 


Roger M. Waller 


ABSTRACT 


The year 1958 marked the beginning of extensive ground-water withdraw- 
als in the Anchorage area, Prior to this time the city of Anchorage and the 
two military bases in the area obtained their principal water supplies from 
Ship Creek. About one-third of the 17 to 18 million gallons per day of 
water used in 1958 and 1959 by an estimated 90,000 people came from wells. 
The major users of ground water are in the suburban areas which include 
about 30 percent of the population of the area. 


Ground water for the city and the military bases is obtained from 8 
large wells that tap confined sand and gravel aquifers. The effects of the 
beginning of pumping in early 1958 were noted as a cone of influence 3 to 4 
miles in diameter, Drawdown of the water level in wells exceeded 80 feet in 
the city well field, which consists of four wells, and was approaching sea 
level at the end of the pumping period. The 8 wells are used as a supple- 
mental supply and are pumped only during periods of low flow and high tur-— 
bidity of Ship Creek. During the 1959 pumping periods, when the city wells 
pumped more water but were not all pumped at the same time, the water level 
did not draw down as much as in 1958. Water levels recovered to their ap- 
proximate previeus level upon cessation of pumping each year. 


Chemical analyses of the water from the city wells indicate no change 
in the quality of well water due to ground-water pumpage,. 


Discharge measurements on the two major streams entering the Anchorage 
area from the Chugach Mountains show that they have a combined flow rate ef 
about 25 million gpd during the low-flow period in March. The. peak dis- 
charge of the two streams occurs in June and at a combined rate of over 150 
million gpd. For comparison, the current water needs for the Anchorage 
area are about 17 million gpd. 


The information obtained during 1958 and 1959 and in previous years 
points out the problems which will require consideration as the rate of 
ground-water withdrawal increases in the future. These problems include the 
current mutual interference between pumping wells, the possible decline of 
water levels and resulting local overdraft, and the long-range possibility 
of sea-water intrusion into the fresh-water aquifers, 
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INTRODUCTION 


Location and txtent of Area 


The Anchorage area is a relatively flat lowland at the head of Cook 
Inlet in south-central Alaska. The area is shown in figure 1 and includes 
the city of Anchorage and the surrounding area, including the suburbs of 
Fairview and Spenard, and the military establishments of Elmendorf Air 
Force Base and Fort Richardson. 


The area of the investigation extends beyond the boundaries of the city 
of Anchorage (fig. 1) to include parts of Elmendorf Air Force Base and Fort 
Richardson to the north and cast, and the adjacent suburban area south of 
the city, because these areas all have a common source of water supply. 


Acknowledgments 


The writer wishes to acknowledge the assistance received in compiling 
the water-use data for the Anchorage area. These include personnel in the 
water departments of the Post Engineers, Fort Richardson; the Installations 
Engineer's Elmendorf Air Force Base; and the City Engineer, Anchorage. 


Purpose and Seope of Report 


This interim report presents data on the water resources of the 
Anchorage area with special emphasis on major ground-water withdrawals, 
The investigation is being carried out by the U. S. Geological Survey in 
cooperation with the city of Anchorage and the Alaska Department of Health 
and Welfare. The purpose of the investigation is to provide for a system 
atic collection of data and for observation and interpretation of the 
effects of greatly increased ground-water pumpage on the water resources of 
thevarea. Of primary interes’ is the effect. ol pumping the four new city 
wells (fig. 1). Further, the study presents an excellent opportunity to 
observe and to record the early effects ef major withdrawals in a relative— 
ly untapped ground-water basin. 


The investigation began January 1, 1958, and is to continue for 3 
years. Data gathered during 1958-59 was compiled in this interim report to 
present the findings through 1959, Measurements of stream and spring dis- 
charge were made by personnel of the Surface Water Branch at Palmer. Two 
continuous water-stage recorders were operated on two of the streams, 
Chemical analyses of well, stream, and spring water were made in the 
Geological Survey laboratory at Palmer. Measurements of the water levels 
in wells were made periodically in selected wells throughout the area. In 
addition, automatic water-level recorders were installed on four wells to 
obtain a continuous record of water-level fluctuations. Pumpage data were 
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gathered and compiled to determine water utilization in the area and also 
to correlate pumping with the water—level fluctuations. 


Previous Investigations 


A comprehensive report on the geology and water resources of the en- 
tire Anchorage area, based on well logs and field work done before 1956, 
is being prepared (Cederstrom, Trainer and Waller, written communication, 


MEG DA 


The first report on Anchorage water conditions (Kerr and Cederstron, 
1951) gave a record of wells in the Anchorage area. A revised and ex- 
panded record of wells was prepared by Cederstrom and Trainer in 1953, 
Black and Veatch (1952) compiled a report for the military agencies 
which also included data on the city water, Frank Nyman (1958) gave a 
detailed account of the construction of Anchorage's first large pro- 
duction wells. Data on the quantity and quality of streams in the 
vicinity of Anchorage through 1956 are presented by Wells and Love (1957, 
1958a, 1958b, 1960). The geography and geology of this area has been 
described in a report by Miller and Dobrovolny (1960). 


WATER UTILIZATION 


Surface water from Ship Creek has been the major source of water 
supply for the Anchorage area since the first settlement was established 
in 1955, although ground water has been utilized for domestic supplies 
and at some military sites for about 10 years. The population of the 
area has reportedly increased during the 6-year period 1954-59 from about 
81,000 to 90,000, Most of the increase in population has been in the area 
outside the city and military boundaries, The population served by the 
military has decreased whereas the population served by the city has 
steadily increased as suburban areas have become annexed into the city. 


The estimated average daily use of water in the Anchorage area for the 
6-year period 1954-59 (fig. 2) remained nearly constant at about 18 mgd 
(million gallons per day) although the population increased. Table 1 
also shows the estimated use of water by source and in addition gives the 
user, The decrease in total water use by the military of about 1 billion 
gallons per year has not been offset by the estimated 100 per cent in. 
crease in use of ground water by the urban population. The city of 
Anchorage total use can be seen to have been fairly constant for the 6— 
year period, 


The expected increased use with increasing population did not material- 
ize probably because of several reasons, among which are: The military 
population with its greater per capita water demand decreased in contrast 
to increase in urban population with its! lower per capita water demand, 
The Anchorage city use decreased as the increased use of warm ground water 
in the winter months curtailed the practice of allowing taps to run in the 
homes to prevent the distribution lines from freezing when cold Ship Creek 
water was used. 
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Table 1, -——- Estimated water use, in million gallons, by source and user for 
the period 1954-59 in the Anchcrage area, Alaska 
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Water use by Anchorage and the major portion of that used by the mili- 
tary agencies is metered, Water consumption in the remainder of the 
Anchorage area is based on an estimate of per capita use basis, 


Surface-—Water Supply 


The chief source of water for the Anchorage area is Ship Creek, which 
heads in the Chugach Mountains (fig. 1). The city of Anchorage had been, 
until 1958, dependent upon this source since the city was founded in 1920, 
and the military bases have been diverting water from it since World War II. 


Since 1950 the water for the military bases and the city has been 
diverted at a dam about eight miles upstream from Anchorage, (See fig. 1.) 
The average daily use of surface water from Ship Creek for the period 
1954-59 decreased from about 15 to 11 mgd (fig. 2 and Table 1). The de+ 
crease in surface—water utilization is due primarily to a decrease in the 
military population and to an increase in use of ground water by the city 
of Anchorage. The utilization of Ship Creek water by the military bases 
and Anchorage is also shown on table 1 for the period 1954-59, 


Discharge of Ship Creek and two other streams, South Fork Campbell 
Creek and Chester Creek, and that of Russian Jack Springs is measured by. 
the Geological Survey at several gaging stations and sites (fig. 1). 
Miscellaneous measurements made at sites on North Fork Campbell Creek and 
Campbell Creek will be used to determine whether the streams receive ground— 
water influent or lose water by percolation as they cross the Anchorage 
lowland, The results of this phase of the investigation also will be in- 
cluded in the final report, 


The mean monthly discharge ef the Anchorage area streams at the sta- 
tions shown on figure 1 and the average diversion of water from Ship Creek 
for 1958 and 1959 are presented in table 2, The current diversion is about 
one tenth the yearly mean discharge of over 1OO mgd and the current esti-~ 
mated total water use in the Anchorage area (table 1) is about one fifth 
the yearly mean discharge of Ship Creek. In addition to Ship Creek, South 
Fork Campbell Creek is considered to be a future source of supply. The 
combined discharge of this stream and Ship Creek in 1959 gives an available 
yearly mean discharge of about 130 mgd, 


Along with Ship Creek, the South and North Fork Campbell Creek dis- 
charges represent water entering the Anchorage area from the Chugach 
Mountains, In contrast, Chester Creek is believed to derive its flow 
mainly from lowland lakes, precipitation, and ground-water discharge in the 
form of springs. Note that the peak discharge of Chester Creek occurs a 
month earlier than the "mountain-source" streams, 


Russian Jack Springs (fig. 1), a tributary to Chester Creek, has a 
mean monthly discharge of from 34 to 4 mgd (table 2). Use of the springs 
for a city water supply has been contemplated (Anchorage City Planning 
Commission, 1955, p. 14). 
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Table 2. — Mean monthly discharge, in million gallons per day, of three 
streams and Russian Jack Springs in the Anchorage area, Alaska, 1958-59 


ODS 
(Ship Greek] AUSSian 
Month Chester | Flow | Diver- Total Tecan South jMain a Jack 
Creek sion Springs b/ 
January a - Bed 
February aie - Bek 
March 6.5 11.08/ | See 
/wongatl a hes - 2.8 
May Lek - Sy se: 
June 65.4 | 72,69/| 3.4 
July Sere ic. 
August Liew ~ yt 
September Zoek - eis 
October 26.0 - Be 
November 16.3 ~ ew. 
December Sede _ SS) 
Yearly | 
Mean - CA ee OG aL a Beat bl eke” 
LoD 
January 0 la ea7, 6.8 = 2.8 
February 5 dae, 6.2 = 28 
March 6 Ry ed a/ Bas 
April 14g 8! tae 4.8 EES, 3.4 
May a7 9.4 Bi Oral awe ns. 6 
June at O if.e 5.9 - Deeks 
July L228 12 Ger ~- ge ©) 
August use 7 eC ed) - aes 
September 22.8 bey s as ele 
October 1943 Lone _ Se 
November Go 8.0 24 i 5 
December TAS HAG. SIA - Lie 


ay etal 
Mean 15.9 93.3 LaesO LOWES 2040 = | 4.0 


af Miscellaneous measurements. 

b/ Based on 1 or 2 measurements per month, 

c/ Measurement at Lake Otis Road (site 12), 

d/ Measurement below junction of North and South Fork Campbell (site 10). 


} 


z an a ib 
me Cae) PS 
Le 4 ' 


af 
are , ean “at ple — re 7" 
, 5 be La 9 
o7 i a oe j 5 i ls “a 


ah 

We 

H e. 
a 

Pye 

| 


The diversion of water from Ship Creek occurs upstream from the gaging 
station (fig. 1) and the total available flow of Ship Creek was determined 
from the average diversion and the mean monthly discharge, as obtained from 
a continuous recording gage. The diversion is fairly constant throughout 
the year (fig. 2). Many times in recent years (Wells and Love, 1958b, 

p. 106) the entire flow of the creek has been diverted to supply the demands 
by military bases and the city of Anchorage. Now that water from wells is 
available to supplement the surface-water supply it is probable that Ship 
Creek will have sustained flow over the diversion dam during future low-flow 
periods 


Ground—Water Supply 


The ground-water reservoir in the Anchorage area consists of several 
extensive, interconnected aquifers (Cederstrom, Trainer, and Waller, written 
communication, 1957). A shallow water-table aquifer lies at the surface and 
generally is underlain by a relatively impermeable clay and silt formation. 
Deeper aquifers, which supply water to most of the drilled wells, are over- 
lain and interbedded with relatively impermeable clay, silt or glacial till 
formations which confine the aquifers and create artesian conditions, 


Utilization of ground water in the Anchorage area has increased greatly 
during the period 1955-59 (fig. 2 and table 1). The average daily pumpage 
has increased from 2,700,000 gpd in 1954 to 6,300,000 gpd during the period 
1954-57 with the gradual increase in suburban population. The increased use 
in 1958 and 1959, almost double that of 1957, is due to pumpage from & 
large—production wells, 4 completed on the military bases and 4 in the city 
of Anchorage, The military agencies and the city pump their large wells 
only when the supply from Ship Creek is inadequate or when it is of poor 
quality during periods of low flow or high turbidity. Consequently, each 
individual well was pumped only for about 60 to 90 days in 1958 and 1959, 


City of Anchorage 


The city of Anchorage completed its first well (City 2, fig. 1) in 
1956 and it was used for a few weeks during March and April. In 1957 the 
second well (City 1) was completed and pumped for several weeks in March and 
April. <A total of 4 wells had been completed by 1958 (Nyman, 1958, p. 10) 
and were in service during the first half of 1958, 


it the time of completion of the wells, the city desired to conduct 
tests on the wells by pumping one well during January, starting another well 
to obtain results of the 2 wells pumping during February, starting a third 
well-~—-, etc. Such a procedure would give the city information on each well, 
the effects of pumping various combinations of wells, and the total capacity 
and effects of pumping all 4 wells. 


The 4-month pumping program would also provide water for the city 
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system during the critical winter period of the ship Creek supply. The 
planned pumping program was not carried to fulfillment (see fig. 3) because 
the pumping level was approaching the level of the pump bowls in one of the 
wells, About 484 million gallons were pumped, averaging more than 

2,000,000 gpd, during the January-April period. The 4 wells have a combined 
capacity of about 5,500 gpm or nearly 8,000,000 gpd. Thus, they are capable 
of pumping nearly 3 billion gallons per year which could have supplied the 
total 1959 city demand of about 2.5 billion gallons (table 1). 


Approximately 25,000 people have been served by the Anchorage water 
system during the period 1955-59 (Nyman, Frank, oral communication, 1958). 
Most of the northeastern part of the city was annexed to the city in 1955 
but is not yet completely served by the city water system. 


Military Bases 


Elmendorf Air Force Base and Fort Richardson used about 600,000 gpd 
of ground water during the period 1954-59. Small amounts of water used at 
several outlying sites and Fire Island west of the mainland are included in 
the total. During 1958 four recently completed large—production wells, 
wells 2lb, 2lc, 22a and 28, (fig. 1) were put into operation to supplement 
the surface water of Ship Creek at times of low flow or high turbidity. 
Ground—water utilization by military bases increased to an average of 
700,000 gpd during 1958, but decreased to 600,000 gpd in 1959. 


Other 


The remainder of the population in the Anchorage area, estimated to 
be about 37,000 in 1958 and 1959 resides in the entire lowland area south 
of 4nchorage to Rabbit Creek. This area, and that part of the city not 
serviced by the water system depend almost entirely on individual wells for 
their water supplies, In addition, some housing developments and contiguous 
areas are serviced by pricate water systems. In 1955 about 3,50C people 
were served by private water systems (Anchorage City Planning Commission, 


1955; pe 28 


No data are available regarding the amount of water pumped or con- 
sumed by private water systems and, for the purposes of this report, the 
amount of water pumped from wells for this part of the population of the 
Anchorage area is estimated to have been about 3,500,000 gpd in 1958 and 
1959. This figure is based on an estimate of water use of 100 gpd per 
capita, 


WATER-LEVEL FLUCTUATIONS IN WELLS 
Changes of the water level in a well are indicative of recharge to 


and discharge from the ground-water reservoir. The aquifers underlying the 
Anchorage area are confined by relatively impermeable clayey silt or glacial 
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till and contain water under hydrostatic pressure. The water levels in 
wells tapping the aquifers rise above the level of the confining bed but 
generally not above the surface. Water levels in artesian systems reflect 
rapidly any changes in the discharge rates from wells. The distance and 
time in which such changes can be observed indicates the degree of continu— 
ity of the confined aquifers, 


Water levels are now measured periodically in about 30 observation 
wells in the Anchorage area, although prior to the extensive pumping of 1958, 
water levels were measured in only 8 observation wells in the immediate 
f{nchorage area, The increased measurement program was started to delineate 
the extent of influence of the pumping from the 4 new city wells (see . 
fig. 1). Observation wells in the present program include test wells drill-— 
eduby the U.-o. Geological Survey, fer the city) offAnchorage, or fori the 
military agencies, and domestic or unused wells, 


The effects of increased pumping (city wells) in the Anchorage area in 
December 1957-April 1958 substantiate the foregoing statements. The water 
level in most of the wells tapping the artesian aquifers in the vicinity of 
Anchorage showed an abrupt and appreciable decline during this period. 
Figure 3 shows hydrographs of two wells in the area and the pumpage record 
of the city wells for the water year ending September 30, 1958. Well 50 is 
located adjacent to Anchorage city well 4 (fig. 1) within the area of major 
pumpage. The relationship of water level to pumpage is evident from a com- 
parison of the hydrograph for well 50 and the pumpage graph. The continual 
lowering of the water level in April, after Anchorage city well 2 was shut 
down, is due to pumping in well 28 (Elmendorf Air Force Base, well 2) after 
a temporary shut down, The air base well was also pumped during August, as 
reflected on the hydrograph of well 50, Termination of major pumping in 
mid-April resulted in a sharp recovery of the water level in well 50. Well 
64 is located (fig. 1) almost 2 miles from the nearest city well and its 
hydrograph is presented to show the annual water-level fluctuation near the 
outer perimeter of the area of influence of heavy pumping. It has been de— 
termined that the water level in well 64 does respond slightly to pumping 
(noted during a pumping test) in the Fort Richardson wells to the northeast, 
but it has not been determined whether the well has hydraulic connection 
with the aquifers tapped by the city wells. Well 64 had an average season- 
al fluctuation of about 5 feet for the 3 years of record prior to 1958. 

The seasonal decline is ccincident with the current pumping season and 
therefore it has not been differentiated from the effects of pumping in 
either the Fort Richardson or city wells. 


Another significant feature shown by figure 3 is that at the maximum 
lowering of water level by pumping, the water level in the observation well 
50 closely approached sea level, and the water level in the pumping well, 
city well 4, undoubtedly was below sea level. The hydrograph of well 50 
indicates that the downward trend was still continuing in mid-April at the 
time city wells 3 and 4 were shut down. It is evident that mutual inter- 
ference between wells creates additional drawdown in the pumping wells, 


Water-level measurements in the observation wells tapping confined 
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aquifers were used to plot contour maps of the piezometric (artesian- 
pressure) surface before and near the end of the pumping season in 1958 and 
at the end of 1959. The contours of the piezometric surface for the periods 
indicated have been generalized. The reason for this is that artesian pres— 
sures differ with depth and the observation wells have been completed with 
well screens or open-end casing at varying depths below the surface. How- 
ever, all the wells, regardless of depth showed lowering of water level. 


Figure 4 shows the approximate altitude of the water levels in wells in 
the artesian aquifers on December 27, 1957, before the beginning of heavy 
pumping. By early April the 8 city and military wells had pumped more than 
350 million gallons. The approximate shape of the water-level surface on 
April 11, 1958, at the time of maximum lowering is shown on figure 5. The 
Elmendorf Air Force Base well, well 28, and city wells 1, 3 and 4 were pump-— 
ing at this time, The contours show that the cone of influence of the 
pumping wells extends outward at least 3 to 4 miles, The irregularities in 
the contours east of the pumping depression probably are due to differences 
in the permeability of the aquifer, to slow leakage from an aquifer not in 
direct hydraulic contact with the principal aquifers tapped, or to sluggish 
response of partially plugged observation wells. The contours also show 
mutual interference between the production wells, spaced approximately 1 
mile apart. <A drawdown of as much as 80 feet was observed in observation 
wells adjacent to production wells and drawdown of almost 20 feet occurred 
1 mile to the southwest. The conditions shown on figure 5 do not represent 
a state of equilibrium at the pumping rate maintained because the hydrograph 
of well 50 (fig. 3) indicates that the cone of influence had not become 
stabilized by mid-April when most of the wells were turned off, 


Figure 6 shows the approximate water-level contours at the end of 
calendar year 1959, Comparison with static conditions two years previous 
(fig. 4) shows that the water levels have declined slightly in and near the 
area of pumping. 


CHEMICAL QUALITY 


f, periodic program of sampling and analysis of the chemical constituents 
of water from wells, streams, and Russian Jack Springs was extablished early 
in 1958 as part of the overall study of the effects of pumping on the water 
resources of the Anchorage area. Tables 3 and 4 list selected analyses of 
these waters, A list of definitions of terms used in chemical analyses by 
the U. S. Geological Survey follows (Wells and Love, 1958a p. 2): 


Definitions of Terms 
Parts per million m) is a unit weight of a constituent in a million unit 


weights of solution. Parts per million may be converted to grains per 
Fallon by dividing by L7 12. 
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Hardness as CaCO, is the calcium and magnesium expressed 2s an equivelent 
amount of calcium carbonate, 


Carbonate hardness is the hardness caused by the calcium and magnesiun 
equivalent to the carbonate and bicarbonate. It is sometimes called tempor-— 
ary hardness, 


Noncarbonate hardness is the hardness caused by the calcium and magnesium 
in excess of the carbonate hardness. It is sometimes called permanent hard- 
ness. 


Specific conductance is a measure of the ability of the water to conduct 
electricity, and is roughly proportional to the dissolved mineral matter. 
Specific conductance in micromhos is one million times the reciprocal of 
specific resistance at 25°C. Specific resistance is the resistance in ohms 
of a column of water 1 centimeter long and 1 square centimeter in cross 
section, 


pH is the hydrogen-ion concentration and is expressed as the gramions of 
hydrogen per liter, 


Dissolved ‘solids, as used/in this report, is the-sum of determined constit- 
uents in which the value of bicarbonate is converted to an equivalent amount 
of carbonate, 


Ground Water 


Chemical analyses were made of water samples taken at the beginning and 
end of the period of pumping of each well. No appreciable change in the 
quality of water during pumping was noted in the wells sampled. The select— 
ed analyses listed in table 3 show the chemical constituents determined for 
samples collected near the end of the 1958 pumping season, The waters were 
generally similar, except that from well 3 which differed notably from the 
others by having a higher sodium content. Perhaps this difference is due to 
the well location (see fig. 1). Water from several adjacent wells in the 
lower Ship Creek area was noted (Cederstrom, Trainer, and Waller, written 
communication, 1957) to have a higher sodium-potassium concentration than 
other area wells. It was postulated that the water from the lower Ship 
Creek area wells has been softened naturally by base exchange, 


Water from Russian Jack Springs (see fig. 1) was analyzed periodically 
(table 3 shows selected chemical analyses for 1958) to determine whether 
any variations in water quality occurred during the pumping season and with 
changes in the spring discharge, 


Streams 


The analyses of the water of several streams (table 4) are presented 
to show the variation in chemical constituents with changes in discharge. 
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The seasonal variation of the chemical quality is further indicated by 
figure 7 which shows the trend in specific conductance through the 1958 
water year. The distinct dip in the curve in late May and June was in- 
terpolated from previous records of Ship Creek (Wells and Love, 1958a, 
p. 117) and was extrapolated to the other streams. It was further de- 
lineated in the 1959 sampling program, the results of which are to be 
incorporated into the final report. 


A series ef miscellaneous water samples were collected from various 
points on each stream during 1959, Interpretations will be made frem 
the analyses of these samples to determine the relation between change in 
quality with location of sampling site and variation of discharge. The 
interpretations will be presented in the final report. The reader is 
referred to an earlier publication of the Geological Survey (Wells and 
Love, 1957, p. 131-132)for additienal chemical analyses based on daily 
samples of Ship Creek fer the period April 26, 1949, to September 30, 
1950. 


Salt-water Encroachment 


Salt—water encroachment can nccur in fresh-water formations which 
extend beneath coastal waters under conditions such as those at 
Anchorage. The encroachment can occur if the water level in an aquifer 
on the land is lowered below sea level for extended periods, thereby 
creating a reverse hydraulic gradient from the sea teward major areas of 
pumping. Salt-—water encroachment into the fresh-water formations has 
not occurred in the Anchorage area as of 1959. However, as ground-water 
withdrawals are increased in the future, excessive drawdown of the water 
level may occur and in local areas salt-water encroachment may take place, 
Such a pessibility is indicated by the cone of influence develeped 
(fig. 5) at the time of concentrated pumping in the Anchorage well field. 
If city pumping continued indefinitely, or nearby wells also pumped 
continuously from the same aquifers, the cone of influence would probably 
extend westward until the water-level gradient intercepted sea level. At 
such a time, the reverse gradient would permit intrusion ef salt water 
into the seaward extensions of the aquifers. Therefore, a small program 
of periodic (biannual) sampling and analysis to determine the chloride 
content was begun in 1954. Wells 282 and 283, west of Fish Creek close te 
Knik Arm, (fig. 1) were selected for this program, Table 5 gives the 
chemical analyses made of water from these wells as of 1959. Because the 
most intensive pumping with the greatest drawdown of pumping levels is 
expected to occur in the vicinity of the city of Anchorage, it is hoped to 
establish at least ene more monitor well in the area between the Anchorage 
well field and Knik Arm, 


CONCLUSIONS 


The information gathered and compiled during 1958 and 1959 is pre- 
sented in this report to give the general water supply conditions in the 
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,FIGURE 7.—— Seasonal variation in chemical quality of surface water, 1958 water year, in the Anchorage area, Alaska 
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FIGURE 7.— Seasonal variation in chemical quality of surface water, 1958 water year, in the Anchorage area, Alaska 
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Anchorage area, Two years of intensive data collection under the cooper- 
ative program and the generalized knowledge gained from prior studies 
under Federal programs have resulted in the following tentative major 
conclusions. 


1, Ship Creek, the major source of water supply for the area, has 
a yearly mean flow of about 5 times the present average use of 
water by some 90,000 people. The low-flew period in late winter 
is most critical for supply purposes. 


2. The advent of relatively large-scale pumping by 8 new city 
and military wells has not appreciably depleted the ground-water 
supply. 


3. The widespread influence of pumping on water levels indicates 
one or more extensive confined aquifers beneath the Anchorage area, 


4, The proximity of the city wells to one another creates mutual 
interference which in turn causes excess drawdown of the pumping 
levels. Economical pumping rates should be established in these 
wells, 


5. The development of additional ground-water supplies from 

wells is feasible, but would require adequate spacing between 
the new and the existing wells to prevent excessive drawdown 

interference, 


6. Sustained lowering of the water levels below sea level by 
intensive pumping in the present city well field may eventually 
induce salt-water encroachment, 


7. Observation—well coverage in the Anchorage area is inadequate 
to delineate areas of influence and changes in water levels in the 
various aquifers. 
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